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The paperinvestigatesthe legitimacyof the popularviewthat the Green
Revolution has led to a magnificationof incomeinequalityin rural Pakistan.
The empiricalevidenceproducedin this paperis sufficientlyconclusiveto show
that the GreenRevolutionhasactuallybeenresponsiblefor reductionof income
disparitybetweensmallandlargefarms,betweenfarmandnon-farmrural classes
and betweenwell-to-doand pooreragriculturalregionsin Pakistan.The .paper




increasingagriculturalproductionin Pakistan.It directlycontributedto thedevelop-
mentof surface-andground-wateraquifers,risinginputof fertilizer,theadop-
tion of High-YieldingVarieties(HYVs) and the introductionof tractors.But
skepticismprevailsasto its efficacyasa redistributivedevice.In factit hasbeen
arguedthatGreenRevolutionactuallywidenedruralincomeinequalities[5;15;20;
21;22;23;25;26;33;36;42;45 and73].Thisview-pointis basedonanumber
of theoreticalargumentspostulatingvaryingimpactsof GreenRevolutionon the
incomesof largefarmersandsmallfarmersl,land-ownersandtheruralandless,and
differentagriculturalregionsvariouslyendowedwithresourcesandpotentials.With
respecto thegrowingincomedisparitiesbetweenfarmers,it is arguedthatthe
technologythatgoeswithGreenRevolutionisbasicallyindivisible[15,p.706and
21, p.364].Sincetubewel1sandtractorsrequirelump-suminvestments,heyare
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lit is conventionalto defmea smallfarmerasonewhoworksa farmof a lessthan12.5






andthe adoptionof HYVs dependcriticallyon irrigation-wateravailabilityand
followthepatternof tubewellconcentration[15,p.699].Becauseof theheavyuse
of fertilizeranda greatermarketedsurpluson largefarms,themajorbenefitsof
inputsubsidyandpricesupportprogrammesremainconfmedtolargefarmersalone
[15,p.707].Thegreateraccessof thelargefarmerstocheapinstitutionalcreditand
to extensionandresearchserviceshasgonea longwayto accentuateheabove
situation[21,p.371and73,p.196].It is alsoclaimedthatahigherpercentageof
high-valuecashcropsisgrownonlargefarmsthanonsmallfarms[21,p.364].All
thesedevelopments,it is believed,havesubstantiallyraisedproductivityon large
farmsin contrasto onlynegligibleproductivitygainsonsmallfarms[73,p.193].
Theproductivity-inducedincomeincreaseshaveenabledthelargefarmerstoengage
in landpurchasesand/orland-rentingresultingin a moreskewedpatternof land
distribution[5,p.333;15,p.706;20,pp.53-54and73,p.198].
It hasalsobeenarguedthatwhiletheGreenRevolutionhasbenefitedland




tractorsandinstallationof tubewellshavereducedtheshareof tenantsin totalagri-
culturalproduce[5,p.337]. Furthermore,tractorizationmayhavebeenresponsible
for a large-scaledisplacementof labour[15,p.705;23,p.53and42,p.586].The
substitutionof wheat(a lesslabour-intensivecrop)for cotton(a morelabour-





varietiesof wheatandricerequirecontrolledirrigation.In theabsenceof such
controls,anyamountof fertilizerapplicationwouldleadtoonlymodestincrements








tan.It will beshownin thispaperthatthemajorityof theaboveargumentsarenot
correct,andthatpartof theevidencewhichhasbeenusedto demonstratehe
adverseconsequencesof GreenRevolutionon incomedistributionis particularly
untrustworthy.The paperalsodemonstratesthatGreenRevolutionhasbeenthe
mostviableruraldevelopmentstrategyeverpursuedinPakistan.
The paperis spreadoverfive sections.The analysisin thesecondSection
pertainsto thechangesin theincomesof smallandlargefarmers.Theeffectsof the
GreenRevolutiontechnologiesonemploymentandincomesof theruralandlessare
discussedin Section3. Section4answerssomeof thequestionsrelatedtochangesin
regionaldistributionof incomeinducedby GreenRevolution.WhileSections2-4
dealwith changesin functionaldistributionof ruralincomes,theemphasisin




An ideaof thetrendof incomedistributioni aneconomycomposedofsmall
andlargefarmersin theagriculturalsectorcanbeapproximatedby comparingthe
growthratesof incomesof thesetwogroupsof farmers.In linewiththetechnique
usedin theexistingliterature,changesin farmincomehavebeendisaggregatedinto
changesin farmproductivity(productperacre)andchangesin farmsize(i.e.land




to changesin farmincome.It maybe interestingto notethatchangesin farm





Farmproductivitiesmustbestudiedin thelightof thetotalityof inputuserather




Oneis likelyto getamixedpictureof fertilizeruseonsmallandlargefarms
dependingonthetypeof thecropgrownandtheriskinvolvedinadoptingthenew
technology.Accordingtoa 1969-70studyby theGovernmentof thePunjab,small
farmersholdinglessthan12.5acresof landapplied41nutrientpoundsofchemical
fertilizerto MexicanWheatasagainst62poundsusedby largefarmersoperating







caseofnon-foodcropsandtherateof growthof fertilizerapplicationfor allcrops
washigheron smallfarmsthanon largefarms[6,pp.424--429].In viewof the
rapidlyrisinguseof fertilizeronsmallfarms,it is notsurprisingthatSalam'study
[82,p.320],basedon 1972-73data,andGeneralFarmer'sInvestigationSurvey
for 1975-76andfollow-upstudyfor 1977-78,bothnotedin [70,pp.67-70and
71,p.76]reporthigherdosesof fertilizerapplicationbysmallfarmersthanthoseby
largefarmers.Becauseof a rapidincreasein fertilizerpricesduring1979-80and
1980-81,smallfarmseemto havelaggedbehindlargefarmin fertilizeruse.The
studiesdoneby NationalFertilizerCorporationof Pakistan[70and71] showno
materialdifferencesin fertilizerinputfor maizeandsugarcaneon largeandsmall














Similarly,the largefarmerseemto haveplayeda leadershiprolein the
adoptionof HYVs.Mostof thestudiesconducteduringthelateSixtiesandearly
Seventies[6, pp.404-429;39, p.4 and74] havereported7-10 percenthigher
adoptionratesfor HYVs by largefarmersthanthoseby smallones..Johnstonand
Kilby, however,havearguedthattherehasbeena gradualnarrowingof these
differentialsbecauseof a rapidgrowthof theareausingHYVs onsmallfarms[31,
pp.401402].The 1972AgriculturalCensusdatashowthatthesedifferentialshad
disappearedby 1971-72,asbothsmallandlargefarmersdevoted52percentoftheir
total wheatareato high-yieldingvarietiesof wheat[62,p.16]. Thedifference
betweenlargeand smallfarmersin the adoptionof HYVs of rice is more
pronounced.Accordingto the1972AgriculturalCensus,mallfarmersdevotedonly











totalnumberof farmsin Pakistan,ownonly27percentof thecountry'stubewells











wellsandtractorsquitedivisible[31,p.149]in termsof theflowof theirservices.
As a result,smallfarmershavebeenableto maintaina competitiveedgeoverthe




























We now turn to a discussionof the relativemagnitudesandtrendsof




a fasterratethanthatof largefarmsbecauseof themorerapidincreasein critical
inputsof chemicalfertilizerandirrigationwateron smallfarms.Theseassertions,
however,remainto beverifiedby directempiricalevidencein Pakistan.Theonly
datathatallowproductivitycomparisonsby farmsizeinPakistanarethosegivenin
the 'FarmAccountsandFamilyBudgets(FAFB) ofcultivatorsin thePunjab'issued
by thePunjabBoardof EconomicInquiry(75-79)2TheFAFB data,weightedby
theproportionateirrigatedarea[13,p.84],arereproducedinTable1.
Thedatapresentedin Table1 lendsupporto theaprioribeliefthatsmall
farmsaremoreproductivethanlargefarms.Thisconclusionremainsv~idwhether
theproductivityis dermedin termsof grossincomeornetincomeperfarmacre.
Overtheperiodfrom1965-66to 1970-71,thegrossproductivityof smallfarms
wentupfromRs.363toRs.715.Bycontrast,hatoflargefarmsrosefromRs.205
to Rs.332only.Theincreasein thenetproductivityof smallfarmsrangedfrom






importanceof thisfactorcarmotbeunderestimated,for aseriousincreasein land
concentrationi responseto landpurchasesor landrentingbylargefarmerscould
reversethetrendof productivity-basedincomedistribution.
DistributionofAgriculturalLand
On thebasisof thetrendsof relativeproductivityof smallandlargefarms
underGreenRevolution,it may notbeunjustifiedto concludethatGreenRevolu-
tion in Pakistanhashada positiveimpacton incomedistribution.However,to
establishtheresultfirmlyit is alsonecessaryto showthatchangesin landdistribu-
tion inducedby GreenRevolutionhavenot beenadverseto thesmallfarmers.




2In spiteof thesmallnessof thesample,wemayplaceareasonabledegreeof confidence




















1965-66 363.3 262.4 100.0 100.0
1966-67 515.5 403.4 141.9 153.7
1967-68 579.1 468.4 159.4 178.5
1968-69 534.6 443.3 150.2 168.9
1969-70 657.6 516.0 181.0 196.6
1970-71 714.6 581.4 196.7 221.6
B. LargeFarms
1965-66 205.2 132.3 100.0 100.0
1966-67 250.1 178.0 121.9 134.5
1967-68 230.3 157.2 112.2 118.8
1968-69 250.0 171.2 121.8 129.4
1969-70 342.5 243.2 166.9 183.8
1970-71 332.3 206.9 161.9 156.4




figuresexhibita 13-21 percentdeclinein landconcentrationoverthe 12-year
period.
Whilethedistributionof landappearstohaveimproved,it maybearguedthat
a numberof factors,includinglandrefonns,operationof inheritancelaws,large
farmers'attempto increasetheiroperationalsizein responseto GreenRevolution
andconsolidationof landholdings,mayhavecontributedto thisimprovement.In





wentdownfrom112.5acresin 1960to 100.0acresin 1972.Thiscouldhavebeen




outof agricultureto takeupjobselsewhere,rentingoutor sellingoff theirlandto
theneighbouringsmallandmediumfanners.Thequestionof job opportunitieswill
betakenup shortly.It is importanttonoteherethatsome14.7millionacreswere
affectedby theland-consolidationprogrammebetween1959-60and1971-72[63,
p.48].Oneof themajorconsequencesof thishasbeentheincreasein theaverage









Calculatedonthebasisof theinformationin [52,p. 64and62,p. 1].
The dataon operationalholdingsin the two censusesmaynotbe strictlycomparable.
It should,however,benotedthatthecalculatedlandconcentrationratiosreportedin
this paperarenot widelydifferentfrom thosecalculatedby Khan [37,p.85] on the
basisof ownershiprecords.
landshareof thelargest10percentof thefarmsfellfrom46.24percentin 1960
to40.86percentin 1972.Similarly,whilethelandshareof thesmallest20percent
of thefannswas1.44percentand3.02percentin 1960and1972respectively,the
correspondingfiguresfor the largest20 percentwere63.32percentand55.12
percent.In general,thesmallfarmsseemtohavegainedin landsharesbetween1960
and1972at theexpenseof thelargeones.It maybeinterestingto notethatthe
bottom50percentof thefarmswitnesseda7percentincreasein landsharebetween
















farmer,in 1965-66,earnedonly 9.2 percentof the largefarmer'sincome,his












All Fanns 100.00 100.00
LandConcentrationRatios
(1) FannAreaBasis 0.62 0.54
(2) CultivatedAreaBasis 0.58 0.47





1970-71is attributableto greaterdependenceon GreenRevolutiontechnologies


























It is clearthattheaveragenetincomeof a biglandownerwasRs.4459in
1965-66,but hadrisento Rs.8310by 1970-71.Similarly,thenetincomeof a
peasantproprietorincreasedfromRs. 2532in 1965-66to Rs. 5127in 1970-71.
Thecorrespondingfi uresfor thetenantcultivatorswereRs. 1208andRs.2916.
In otherwords,overtheperiodunderconsideration,thenet incomeof a tenant
cultivatorshoweda 150percentincreaseincontrasttoadoublingoftheincomesof
peasantproprietorsanda lessthan100percentincreaseinbig-landowner'sincome.








leadsto a sharpdeclinein therelativesharesof thetenantsin totalagricultural
output[5,p.337].
Source: CalculationsbasedondatainTable2,[52,p.64and62,p.l].
3. GROWTHOF INCOMEOF THE RURAL
LANDLESSANDLAND-oWNERS
Theinhabitantsof ruralareasresidingoutsidethetownseachhavingapopu-
lationof 10thousandor more,consistsof therurallandlessandland-owners.The
rurallandlessarecomposedof tenantsandlandlessagriculturalndnon-agricultural
workers.In linewiththisoccupationalc assification,theobjectivein thissection
is to studytheincomechanges,firstof tenantsrelativeto thoseof land-owf!.ers,
andthenof landlessruralworkersrelativetothoseofagriculturalworkers.
IncomesofTenantsandLand-owners
Whathasbeenhappeningto theincomesof tenantsrelativeto thoseof the
land-owningclasscanbe seenin thelightof thedatafromFarmAccountsand
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TrendofRuralEmployment









ratesof employmentor underemployment[11,p.15].Oneof the implications
of theconstancyof employmentandunderemploymentovertimeisthattherateof





thechangesin thecroppingpatternandthosein thephysicalinputof labourper
crop-acreof variouscrops.It is evidentfromtheAppendixthatcropland,labour
inputperacreandcroppingpatternhavetendedto contributepositivelyto growth
ofjob opportunitiesin thecrop-productionsub-sectorinPakistan.Thedatapresent-
ed in Table5 aredesignedtogiveaprecisemagnitudeof thegrowthofjob oppor-
tunitiesduetoeachof theabovefactorsduringvarioustimeperiods.
It is clearthatjob opportunitiesin thecrop-productionsectorhaveexpanded
considerablyovertheperiodunderconsideration.It maybenotedthattheincrease
injobopportunitiesamountedtoamaximumof3.29percentduringtheperiodfrom





growthof jobs.Thecontributionof physicallabourinputaswellasof cropping




To appraisethe employmentsituationin thecropproductionsector,it is
necessaryto comparethegrowthratesof job opportunitieswiththegrowthrates






the experiencedemographersto bethe resultof distortionsof datain the1961
and 1972populationcensuses.Thustheuseof censusdata,withoutappropriate
adjustment[38, p.182]for distortions,maynot be safe.AlthoughtheUnited
Nation'sestimatesof agriculturallabourforce[89,p.67]maybequestionable,the
reportedatamaybe relativelydistortion-freeb causethese stimatesarenothing




thatof 1.88petcentfortheFiftiesshouldmakesenseinviewof theexpansionof the
non-agriculturalruralsectorassociatedwith thesteeprisein agriculturaloutput,
rapidgrowthof jobs in theurbanformal(large-andsmall-scaleindustries)and
informalsectors[13,pp.109-114],andtheacceleratinginternationalmigrationof
Pakistanilabour.Accordingto a surveyconductedat thePIDE [18,PartI] there
wereanestimated1.8millionPakistaniworkersworkingabroadbyJanuary1979.
Duemainlyto a fasterincreasein job opportunitiesthanin labourforce,
employmentsituationin thecrop-productionsectorconsistentlyimproveduring
,theSixtiesandtheSeventies.Sincethe,crop-productionsectoris oneof themajor
sourcesof ruralemployment,a considerabletighteningof therurallabourmarket














(1) (2) (3) (4) (5)
1964-1968 1.88 0.69 0.72 3.29
1968-1972 0.77 0.73 0.20 1.70
1972-1976 1.32 0.73 0.75 2.80
1964-1976 1.32 0.72 0.56 2.60



















tractors[11,p. 44]; and(iii) gaveno considerationto substitutionof familyand
casualabourfor permanently-hirelabour.Probingsomewhatmoredeeplyand
accountingfor theinherentbiasesof theabovestudy,Ahmad[3,p.30]hasshown
thattractorsareunlikelyto resultin a reductionof permanentlabouruse,except





While the employmenteffectsof tractorlzationremaindisputable,the
increasedlabourdemandinducedby GreenRevolutionflowedfromhighertubewell
installations,greaterfertilizeruseandtheintroductionof HYVs. Labourrequire-
mentsforharvesting,weedingandcareof HYVs areestimatedaccordingto aU.S.-
AID studyby Gill [19,p.9], to haveincreasedby 20-40 percentin Pakistan.
Rochin [81,p.284]indicatesa 50-percentincreasein labourinputfollowingthe
introductionof MexicanWheatinPakistan.Thesamevarietiesin theIndianPunjab
ledtoa two-foldto five-foldincreaseinlabour inputcomparedtolocalwheat[87,






distributioncentresfor fertilizeranddieseloil, and transportationservice.More
significantly,theGreenRevolutiontechnologieshavestrengthenedforwardand
backwardlinkagesbetweenfarmandnon-farmsectors.Whenfarmincomesrise,
as underGreenRevolution,the demandfor key industrialgoodsbeginsto rise.
The consequentexpansionof theindustrialsectornot only providesmorejobs
butalsoincreasesthedemandforagriculturalproduce.
Althoughthe indirectemploymenteffectof GreenRevolutiontechnologies
maynot be quantifiable,two instancesof theirsignificancemaybecited.First,
tubewell-manufacturingindustryprovided7000- 8000jobsin onlyfiveindustrial
townsof Pakistan[14, p.267].Since,however,the developmentof tubewell
industryhasbeenwidespread,thismaybeanunder-estimate.In fact,anotherstudy,
[31,p.387]reportedthatfarm-equipmentmanufacturersprovidedabout106,000





butedto deficiencyin demandfor labourunderGreenRevolution.Instead,it seems
to betheresultof shiftsfrompermanenthiredlabourtogreateruseof casualand
familylabourandthemovementof a numberof tenantsandsmallfarmersfrom
agriculturetonon-agriculturaljobs.Theevidenceis overwhelmingthatGreenRevo-
lution hasbeenresponsiblefor creatingmorejobs andfor tighteningthe rural
market.This,in turn,hashadimportantimplicationsforruralwagerates.




The greaterdemandfor labourgeneratedby GreenRevolutionmusthave
exercisedan upwardpull on the averageruralwagerate.Thedatapresentedin
Table6substantiatethisexpectation.
An upwardtrendin ruralwagesbetween1951.52and 1974-75is clearly
noticeable.A ruralworkereceivedRs.1.75foraday'slabouri]11951-52incontrast
to Rs.4.68in 1974-75.Althoughthewagerateshavebeenrisingconsistentlyover







Table6 irrigationfacilitiesin Pakistanhavetendedto addto thesizeof theirrigatedareaat
theexpenseof baranitracts(Appendix).It appearsthattheintertemporalcompari-
sonsof productivitiesof thetworegionsratherthanthoseof incomesin thisspecial
casemaybeamorerelevantmeasureof incomedistributionchanges.


































definedas theproportionof nationalincomeaccruingto wageearners.For the
purposeof thisstudy,thechangesin wagesharearethesumtotalof therateof
changeof employmentandthatof wageratesrelativetochangesinagriculturalout-
put [13,p.124].The incomeshareof therurallandlesswitnessedconsiderable
improvementwith the passageof time,especiallyafter the onsetof Green
Revolution.For example,thewageincreasesof thelateSixtiesandearlySeventies


















thatof theirrigatedones.Thismaynotallbesurprisingin viewof thedependence








mostof theyearsunderconsideration.Thisfactcanbeinterpretedasa signof an
improvementi incomedistributionbetweenbaraniandirrigatedareas.
Whilethehigherproductivitygainsof thebaraniareasrelativetoirrigatedones
mayseemaddin viewof thesignificanceof waterin crop-production,threefactors
mayexplainthisparadox.First,whilewatermaybealimitingfactor,themajority
IncomeTrendof IrrigatedVersusBaraniAreas


















of thebaraniareasin Pakistanseemto beendowedwithsufficientrainto allow











constant,therewasa defmiteimprovementin theproductionshareof thepoorest







N.-W.F.P. Sind Punjab Pakistan
Inter-ProvincialIncomeDifferentials
In theabsenceof dataon grossprovincialproducts,theproblemof inter-
provincialincomedisparityin agriculturemaybeanalysedonthebasisof thetrends
of grossvaluesof agriculturaloutputat somebase-yearp ices.For thepurposein
hand,Table8 presentsgrossvalueofagriculturalcommoditiesbyprovincesandplan
periods,at1959-60Multanmarketpricesalongwiththeirgrowthrates.
It is evidentfromTable8 thatthePunjabaccountsfor mostof theagricul-
turaloutputin Pakistan.By contrast,verylittle is producedin theprovinceof









of fallingsharesfor theN.-W.F.P.andthePunjabwiththepassageof time.Thedata






























Source: Calculationsbasedon productiondata in [64; 65 and 67] andprice information
in [49and50].
*Grossvalueis the sumtotal of outputof variouscropsmultipliedby theirrespect-








sharesof thepoorerprovincesof Pakistanovertimeareanindicationof thepositive
contributionmadeby GreenRevolutionto theprogressiver ductionof regional
incomeinequality.
B. AnnualGrowthRates(percent)
1959-60to 1964-65 19.9 7.8 7.7 5.0 6.2
1964-65to 1969-70 7.2 2.2 7.3 7.1 6.6
1969-70to 1974-75 2.7 3.7 4.7 2.2 2.9
1974-75to 1979-80 5.2 2.6 5.5 3.5 4.0
192 M. Ghaffar Chaudhry






trendof functionalandregionaldistributionof incomeshapesthetrendof sizedistri-
butionof income,it couldbeusedtoassessthevalidityof ourearlierconclusions
onthechangingpatternof theruralincomedistribution.
Althoughthesizedistributionof ruralincomeshascompletelybeenignored
in theexistingliterature,it maybeof interesttonotethatthefmdingsofsizedistri-
butionstudiesin Pakistan[35,pp.1-39and4, pp.432-50]lendsupporto our
conclusions.It seemsappropriateat thispointto gointoadetailedanalysisof the
magnitudeandtrendof sizedistributionof ruralincomes.As isusual,theanalysis
of incomedistributioncouldbeundertakeni termsof incomesharesof various
percentilesofhouseholdsandintermsof Giniconcentrationratios.
IncomeSharesof Rural Households
A studyof thetrendof incomedistributionovertimeinvolvescomparisonsof
incomeshares,of varioushouseholdproportionat givenpointof time.Table9
presentscumulativeincomesharesforvariouspercentilesofhouseholds.
It canbeseenfromTable9 thatthepoorest10percentof thehouseholdsin




increasein theshareof therichest10percentof thehouseholds.By 1966-67,the
shareof thelowest10percentroseto 4.0percentandthatof thetop 10percent
declinedto 25.9percent.In 1968-69,thelowest10percentcontinuedto receive
4.0percentof thetotalincome,buttherewasa furtherdeclinein theshareof the
top 10percento 23.6percent.Theproportionof incomeaccruingto thelowest
10percentof thehouseholdsfellto3.8percentin 1969-70withamore-than-corres-
pondingincreasein theincomeproportionof therichest10percent.Whiletheshare
of thelowest10percentof thehouseholdsremainedatthe1969-70levelin 1970-71,
theshareof thetop 10percentfellfurther.Theyear1971-72witnessedasharpim-
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in the neighbourhoodf 0.350.Between1963-64and1968-69,someof thesharp-
estdeclinesoccurredin theincomeconcentrationratios,whichfell fromtheirlevel
of theearlySixties(0.350)to 0.319in 1966-67andto 0.294in 1968-69.Relative
to 1968-69,the Gini coefficientrosein 1969-70anddeclinedin 1970-71.The







Sixtiesin Pakistanin spiteof thesomewhatdeterioratingtrendbetween1970-71
and1971-72.Althoughsizedistributiondatafor theyearsfollowing1971-72are
not yetavailable,improvementof sizedistributionof incomebeyondthisperiod
canbeanticipatedin thelightof theimprovingincomedistributionamongvarious
classesandregionsofPakistan.
thecomparisonof incomesharesfor thelower50percentof thehouse-holdsa the
relativelypoorergroupandtheupper50percentastherelativelyrichergroup.In
1959,thelowerhalfof thehouseholdsin ruralPakistanaccountedfor only25.8
percentof thetotalincome.By 1970-71,asaresultof consistentimprovement,their
shareof totalincomepeakedat30.4percentbutfellto29.5percentin 1971-72.In
contrast,74.2percentof thetotalincomeaccruedto thericherhalfof the.rural
householdsin 1959.It haddeclinedto 69.6percentby 1970-71butthenroseto
70.5percentof thetotalincomein 1971-72.It thusfollowsfromtheabovethatan
increasingproportionof rural incomeshasaccruedto the poorerhalf and a
decreasingproportionto the richerhalf of theruralhouseholdsovertime.This
impliesthattherehasbeena considerablenarrowingof the incomedifferential
betweenruralhouseholdsfromtheearlySixtiesto theearlySeventies.




























tiesin Pakistan.Thepurposeof thispaperhasbeento investigate,usingPakistani
data,thelegitimacyof thisclaim.Thisstudyhasshownthattheuseof fertilizers











reformsor to thegrowingshortagesof tenantsduetogreateravailabilityof alter-
nativejobs.AlthoughGreenRevolutionmayhaveresultedinreducedtenantshares,
it is unlikelythatit causeda reductionin tenantincomesbecausetenantcostsalso
fell. Theempiricalevidencein Pakistanseemsto establishconclusivelythatnet
incomesof tenantshavebeenincreasingfasterthanthoseof land-owners.Onthe
whole,GreenRevolutionappearstohavebeenemployment-creating.Therehasbeen








Source: Calculationsbasedondatain [12;46;51;53; 54;55 and56].










to beno caseof wideningregionaldisparities.Instead,theevidenceis overwhelm-
ing thatinter-regionalincomedisparitieshavenarrowedin thepost-GreenRevo-
lutionyears.The sizedistributionof ruralincomeis consistentwithour conclu-




in recentyearscouldbecitedin supportof theconclusionsof thisstudy[2; 7;
8; 13;17;34 and40]. Basedon suchconsiderations,GreenRevolutionhasbeen










for majoragriculturalcommoditieswerekeyfactorsin thepromotionof thecause






impetusof theGreenRevolutiontechnologiesis mostlikelyto suffera slow-down.
This,in turn,willadverselyaffecthegrowthratesofinvestment,economicdevelop-
mentandemploymentinagriculture.






importis reducedforattainingself-sufficiencyin fertilizerproduction.In additionto
asuitablepricepolicy,a timelyandsatisfactoryprovisionofagriculturalinputsand







of Pakistan.It would,therefore,beappropriateo studytheemergingsituationin
detailon anall-Pakistanbasisnowandto prepareplansto combatheseverityof
labourshortagesin ruralareas.In thisregard,theimportanceof mechanizationf
certainagriculturaloperationshouldnot beunder-estimated.Althoughmechani-
zationis labour-displacingandmayconflictwith theobjectiveof employment-
promotionin theagriculturalsector,theeffectof agradualandpartialmechaniza-
tiononlabour-displacementshouldnotbetoosevere.
Thedevelopmentof thesmall-scaleagriculture-relatedin ustry- manufactur-
ingof electricmotors,dieselengines,agriculturalimplementsandtubewellequip-
ment- hasplayeda vitalrolein thesuccessof GreenRevolutionandin employ-
ment- generationi ruralandurbanareas.It shouldbeof immensesocialvalueif
the governmentsubsidizedthe creationand developmentof suchagro-based
industries.Amongotherthings,suchindustries,by generatingadditionalemploy-
ment,mayslowdown,if notaltogetherstop,theprocessof rural-urbanmigration.




























1962-63/ 1966-67/ 1970-71/ 1974-75/ 1969-70 1975-76
1965-66 1969-70 1973-74 1977-78
A. Irrigated(Sub-total) 74.5 77.0 78.7 79.5
Wheat 22.9 26.1 26.4 26.6 37.37 40.69
Rice 8.9 9.3 8.9 9.9 33.46 34.73 C');:r-
Cotton& otherFibers 10.1 10.8 11.3 10.9 43.24 47.07
Sugarcane 3.6 3.6 3.5 4.2 162.70 169.50
...
Q
Maize 2.2 2.6 2.7 2.5 45.67 45.30 ..I::
Bajra 2.4 2.1 2.4 1.4 29.66 31.70 §:
Jowar 2.0 1.1 1.9 1.5 29.47 29.93
Barley 0.5 0.5 0.7 0.5 9.50 9.50
Gram 3.3 2.8 1.8 1.6 40.97 32.31
Tobacco 0.3 0.4 0.3 0.3 89.68 87.22
Oil-seeds 3.3 2.9 3.1 2.6 29.76 30.75
Fodder 12.9 11.7 13.2 14.8 27.72 27.72
VegetableandSpices 1.2 1.1 1.2 1.3 79.35 81.94
Fruits 0.9 1.0 1.3 1.4 67.23 67.23
Continued-
AppendixTable- (Contd.)
B. Unirrigated(Sub-total) 25.5 23.0 21.3 20.5
Wheat 10.9 10.2 9.1 8.4 11.00 11.00
Maize 1.1 1.1 1.1 1.0 16.00 16.00
Bajra 3.3 2.8 1.9 2.3 11.75 11.75
J owar 1.2 1.0 1.2 1.1 7.75 7.75
Barley 0.6 0.6 0.6 0.5 11.75 11.75
Gram 4.8 3.8 4.1 4.2 8.75 8.75
Oil-seeds 0.4 0.6 0.6 0.6 13.00 13.00
Pulses 3.2 2.9 2.7 2.4 10.25 10.25
C. Total 100.0 '" 100.0 100.0 100.0
TotalCroppedArea (MillionAcres)






JournalofDevelopmentS udies.Vol. 14,No.3.April 1978.
Alunad,Bashir."Field Surveyof LargeFarmersin the PakistanPunjab".
Cambridge,Mass.(USA):HarvardUniversity.1972.WorkingPaperNo.7,
ProjectonRuralDevelopmenti Pakistan.(Mimeographed)
Alauddin,Talat. "MassPovertyin Pakistan: A FurtherStudy".Pakistan
DevelopmentReview.Vol.XIV No.4.Winter1975.
Alavi, Hamza."The Rural Elite andRuralDevelopmentin Pakistan".In
RobertD. Stevenset al. (eds.),Rural Developmentin Bangladeshand
Pakistan.Honolulu:TheUniversityPressofHawaii1976.
Azam,A. K. "TheFutureof theGreenRevolutioninWestPakistan:A Choice





Bhattacharjee,J. P. "On Balance".In ThomasT. PolemanandDonaldK.
Freebairn(eds.),Food,PopulationandEmployment:TheImpactof Green
Revolution.NewYork:PraegerPublishers.1973.














Child,FrankC., andHiromitsuKaneda."Links to the GreenRevolution:
























PeasantParticipationin IndiaandPakistan".In ThomasT. Polemanand
DonaldK. Freebairn(eds.),Food, Populationand Employment:The
Impactof theGreenRevolution.NewYork:PraegerPublishers.1973. .
GHani,Ijaz, M. FahimKhanandMunawarIqbal."LabourMigrationfrom
Pakistanto theMiddleEastandits Impactson theDomesticEconomy".
3 Parts.Islamabad:PakistanInstituteof DevelopmentEconomics.June-
July 1981.ResearchReportNos.126,127and128.(Mimeographed)
Gill, AmjadA. PakistanAgriculturalDevelopmentand Trade.Washington,
D.C.:U. S.D.A., EconomicResearchService.February1973.
Gotsch,CarlH. "RelationshipBetweenTechnology,PricesandIncomeDistri-
butionin Pakistan'sAgriculture:SomeObservationson the GreenRevo-
lution".In RobertD. Stevensetal. (eds.),Rural Developmentin Bangla-
deshandPakistan.Honolulu:TheUniversityPressofHawaii.1976.
Gotsch,CarlH. "The GreenRevolutionandFutureDevelopmentsof Pakis-
tan'sAgriculture".In RobertD. Stevensetal. (eds.),RuralDevelopment
in BangladeshandPakistan.Honolulu: The UniversityPressof Hawaii.
1976.





in Pakistan".LandReform,Land SettlementandCooperatives.No. 1/2.
1974.
Hamid,Naved,and AkmalHussain."RegionalInequalitiesand Capitalist
Development".PakistanEconomicand SocialReview.Vol. 12, No.4.
Autumn1974.
Hasan,Pervez."AgriculturalGrowthandPlanningin the1960s:An Introduc-
tion". In RobertD. Stevensetal. (eds.),RuralDevelopmentinBangladesh
andPakistan.Honolulu:TheUniversityPressof Hawaii.1976.
Herring,R., andM. GhaffarChaudhry."The1972LandReformsin Pakistan





























Khan,DilawarAli, andH. A. Chaudhari."IncomeImpactof theRevolution".
PakistanEconomicandSocialReview.Vol.XI, No.1.Spring1973.





Khandkar,R. H. "Distributionof IncomeandWealthin Pakistan".Pakistan
EconomicandSocialReview.Vol. 14,SpecialIssue.1976.
Khan,M. H. TheEconomicsof GreenRevolutionin Pakistan.NewYork,
Washingtona dLondon:PraegerPublishers.1975.





Lowdermilk,M. K. "PreliminaryReportof theDiffusionandAdoptionof
DwarfWheatVarietiesin KhanewalTehsil,WestPakistan".Ithaca:Cornell
University.1971.(Mimeographed)






Myint,lIla. "GreenRevolutionin SoutheastArea".In GeraldM. Meier(ed.),
LeadingIssuesin EconomicDevelopment.NewYork: OxfordUniversity
Press.1976.
Naqvi,SyedNawabHaider,etal. ThePIDE EconometricModelof Pakistan's
Economy:(1959-60to 1978-79).Islamabad:PakistanInstituteof Develop-
mentEconomics.1982.
44. Naseem,Muhammad."A NoteontheChoiceof Technologyin Agriculture".


















Incomeand Expenditure1966-67:Reporton the QuarterlySurveyof
Cu"entEconomicConditionsinPakistan.Karachi.1973.
52. Pakistan.Ministryof AgricultureandWorks.AgriculturalCensusOrganiza-







































ture Division.PlanningUnit. AgriculturalStatisticsof Pakistan1977.
Islamabad.1978.
64. Pakistan.Ministryof Food,AgricultureandCooperatives.FoodandAgricul-
ture Division.PlanningUnit. AgriculturalStatisticsof Pakistan1979.
Islamabad.1980.
65. Pakistan.Ministryof Food,AgricultureandCooperatives.FoodandAgricul-

















































Categoriesin thePunjab".PakistanDevelopmentReview.Vol. XVII, No.3.
Autumn1978.
Sind. Planningand DevelopmentDepartment.Bureauof Statistics.Crop
AcreageStatisticsofSind:Kharif1977.Karachi.October1978.
Sind. Planningand DevelopmentDepartment.Bureauof Statistics.Crop
AcreageStatisticsofSind:Rabi1977-78.Karachi.January1979.
Sind.PlanningandDevelopmentDepartment.Bureauof Statistics.Develop-
mentStatisticsofSind.Karachi.December1974.
Sind.PlanningandDevelopmentDepartment.Bureauof Statistics.Develop-
mentStatisticsofSind.Karachi.December1978.
Staub,WilliamJ. andMelvinG. Blose."InducedTechnologicalChangein
DevelopingAgricultures:Implicationsfor IncomeDistributionandAgricul-
turalDevelopment".TheJournalofDevelopmentAreas.Vol.8.July, 1974.
Turnham,David.TheEmploymentProblemin LessDevelopedCountries:A
ReviewofEvidence.Paris:OECD.1971.
UnitedNations.Food andAgricultureOrganization.FAO ProductionYear
Book.Rome.1978.
Yudelman,Montague,tal. TechnologicalChangeinAgricultureandEmploy-
mentin DevelopingCountries.Paris:OECD. 1971.(DevelopmentCentre
Studies,EmploymentSeriesNo.4)
75.
76.
77.
78.
79.
80.
81.
82.
83.
84.
85.
86.
87.
88.
89.
90.
